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C12Q1/68, C12Q1/34, C07K16/40, G01N33/53 
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Relevant to claim No. 



BAWAB, S. E. et al . , "Purification and characterization 
of a membrane -bound nonlysosomal ceramidase from rat 
brain", J. Biol. Chem. (September, 1999, Vol.274, No. 39 
pp. 27948-27955 

TANI, M. etal., "Specif ic and sensitive assay for alkaline 
and neutral ceramidases involving C12-NBD-ceramide", 
J. Biochem. (April, 1999), Vol, 125, No. 4, pp. 746-749 

yADA,Y.et al., "Purification and biochemical 
characterization of membrane -bound epidermal ceramidases 
from guinea pig skin", J. Biol. Chem. (1995), Vol.270, 
No. 21, pp. 12677-12684 

NIKOLOVA-KARAKASHIAN, M. et al, "Bimodal regulation of 
ceramidase by interleukin- 13" , J. Biol. Chem. (1997), 
Vol.272, No. 30, pp. 18718-18724 

HUWILER, A. et al , "Nitric oxide donors induce stress 
signaling via ceramide formation in rat renal mesangial 
cells", J. Biol. Chem. (12 March, 1999), Vol.274, No. 11, 
pp. 7190-7195 
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Further documents are listed in the continuation of Box C. Q See patent family annex. 
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Special categories of cited documents; "T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing ^'X" 
date 

document which may throw doubts on priority claim($) or which is 

cited to establish the publication date of another citation or other " Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior lo the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed iiivention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 June, 2000 (16.06^.00) 



Date of mailing of the international search report 
04 July, 2000 (04.07.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 
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JP, 10-257884, A (Takara Shuzo Co., Ltd.), 
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F OR h UK I HER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/01802 


International filing date {day/month/year) 
24 March 2000 (24.03.00) 


Priority date {day/month/year) 

26 March 1999 (26.03.99) 


International Patent Classification (IPC) or national classification and IPC 
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Applicant 


TAKARA SHUZO CO., LTD. 





1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
— been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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VII 
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VIII 
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Date of submission of the demand 

17 August 2000(17.08.00) 


Date of completion of this report 

16 April 2001 (16.04.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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ARY EXAMINATION REPORT 



Tnational application No. 

PCT/JPOO/01802 



I. Basis of the report 



I. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 



□ 



, as originally filed 
filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



. , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 
pKI filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

[U The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

□ 



the drawings, sheets/fig , 



5. rn report has been established as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 1 7). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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IIL Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

the entire international application- 
claims Nos. 20 



because: 

the said international application, or the said claims Nos. 20_ 



relate to the following subject matter which does not require an international preliminary examination (specify): 

See supplemental sheet for continuation of Box III. 1. 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ 



the claims, or said claims Nos. are so inadequately supported 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 20 . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



I I the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 
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Continuation of: III. 1 . 



Claim 20 describes a method for treatment of the 
human body by therapy. 



Form PCT/IPE A/409 (Supplemental Box) (January 1994) 



INTERNATIONAL PREUMNARY EXAMINATION REPORT 




I Interns 



I Inte rnational application No. 
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Novelty (N) 

Inventive step (IS) 



Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 



1-19 



1-19 



YES 
NO 
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Document 2 



'Purification and biochemical 
characterization of membrane-bound 
ceramidases from guinea pig skin", J. Biol. 
Chem. (1995), Vol. 270, No. 21. 12677-12684 
M. Nikolova-Karakashian et al . , "Bimodal 
regulation of ceramidase by interleukin-ip" , 
J. Biol. Chem. (1997), Vol. 272, No. 30, pp. 
18718-18724 



Document 1 discloses the isolation and purification 
of ceramidase from guinea pig skin with an optimum pH of 
7.0-10.0. 

Document 2 discloses detection of acid and neutral 
ceramidase activity in rat liver after adding interleukin- 
ip. 

Documents 1 and 2 disclose mammalian ceramidase with 
an optimum pH in the neutral or alkaline range, and 
Document 2 discloses the presence of a neutral ceramidase 
in rodent liver. Therefore, a person skilled in the art 
could easily conceive of isolating and purifying a 
ceramidase as disclosed in Document 1 starting from rodent 
liver, determining a partial amino acid sequence, 
constructing a probe using the sequence thus determined, 
and screening genes 
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A person skilled in the art could also incorporate a 
resulting gene into a suitable vector and express the 
protein by transforming a host, create antibodies against 
the expressed protein and create antisense DNA from the 
gene sequence. 

Therefore, the inventions described in Claims 1-19 
could easily be invented by a person skilled in the art 

from Documents 1 and 2. 
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(54)Title: CERAMIDASE GENE 



(57) Abstract 

A neutral/alkaline ceramidase originating in a mammal; an antibody binding specifically thereto; a gene encoding this ceramidase; a 
probe and ia primer hybridizable specifically therewith; a genetic engineering process for producing the ceramidase; a method for detecting 
the ceramidase or its gene; and a method for controlling the ceramide content in cells and/or tissues; which are usefully applicable to lipid 
engineering reagents for analyzing the structure and functions of ceramide, diseases in association with ceramide metabolism, etc. 
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BE — 

BF r/^=^-^.7 7-y 

BG -^jx^ifJ-^T 

BJ -<-^^^ 

BR 

BY ^7 /W— -> 
CA 

CF t?i^r37y;t7 

CO 3 > 

CH 

CI 3— hv^Tjfr— /U 

CM %^)\ — :x 

CN 4»@ 
CR . y 5!7 

CU ^a— x< 

CY :i^>^aj^. 

CZ f^3:2/=i 

D E K-r 

DK T^^-^ — 



DM 
D2 
EE 
ES 
F I 
FR 
GA 
GB 
GD 
GE 
GH 
GM 
GN 
GR 
GW 
HR 
HU 
I D 
I E 
I L 
I N 
I S 
I T 
J P 
KE 
KG 
KP 
KR 



K 



KZ 
LC 
L I 
LK 
LR 
L S 
LT 
LU 
L V 
MA 
MC 
MD 
MG 
MK 

ML 
MN 
MR 
MW 
MX 
MZ 
N E 
N L 
NO 
NZ 
P L 
PT 
RO 



y t v^v->3.^-< 
y-<y r 
y hr-T 

^ n 2/ 3 

-7 ^ 

K-TIB3. 

-7y 

^-y ^=LT 

y — /UC? = — 



RU 
SO 
S E 
SG 
S I 
SK 
S L 
SN 

sz 

TD 
TG 
T J 
TM 
TR 
TT 
T2 
UA 
UG 
US 
TJZ 
VN 
YU 
2 A 
2W 



h-=f- 

h y K • h^<: 

^— ^7 -j^-f r 
mr:? y ;(7^?o[a 
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o 

"yy hB [^<-r:f ^ ^ X h 'J - (Biochemistry) . ^8 ^> Ill692~1698 
M (1969) ] . ^Jl^y h±^m^ li^-v-i-Jl • iry^ • ^^-T :to i?:*^ ;U • ^ i 



1 
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:^h')- (J. Biol. Chem. ) . ^270 ^12677 -12684 M (1995) ] . t h 
Wm [^<-^yt=^it> ■jL-y<^:ty^i^ti 'T9^ (Biochim. Biophys. Acta) 
. ^398 mi25 ~I31 M (1975) ] . M [^<^vi-^itf .ai..<^^:7^ 
• T^^. ^1004#. ^245 -251 K (1989) ] . mifmmm [^<^yt^i 
t,,l. (Biochem. J. ) . ^205 ^419 -425 M (1982) ] . ± 

K [7x7'X ■ U^-X (FEES Lett.) . ^268 ^110 -112 H (1990) ] 

. ^270 1111098 -11102 M (1995) ] ^{l|g^^nTl^-5o 

^273 ||14368 -14 

373 M (1998) ] o 

. :^:7- • y^-i- :tni^t!Jl ■ X h ^271 ^33110 -3311 

5 M (1996) ] o ^tz. fji£t h^fi^©^f4-t?^ ^ ^--ifmiij-tcDmmm^ 

nomics) . ^50%. ^267 —274 M (1998) ] « 
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rgnil.>o :iCD/ri6. ^ti-tr^ ^ 3^--tf-itiE^®J;^Sie^jCD;f.^n-r<i: 
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y^t:') /^—if ' 5^x^>. ut^^/hv (PCR) ^ifo^^^m^^^^ z t 
en (A) mmm(Dw,m^^ i 4 {riais^oT ^ j mmnxu^co—^^^ 

,(D) SS^JSCDiSJlj^^ : 1 5 (Cl2igCDtgS@ejil(c4ol ^T. ^i^/X < 1 

t^so^^. mu. mxxumim'^^-r^^mw.mfj^^tio. 7^)^o-tJ^ $ ^--tf- 
(E) (A) - (D) I'-rnmmcD^mcD^mmt X h u >-:^a.> h/^: 

(F) ^m^iftLr^ BTiis (A) ~ (E) i^-rtit^tEm(Dmmtitm^^^^m 

C23 fijifi en iSlfeOitiK^^^WLT/<j:6M^^DNA : 
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C6:i @2^j^®ie^j#^ : 1 4 (iiamoT ^ y^sea^jxii-ecD-gB^WLrnf 

CI 23 Bale C6) X{i C7> ISife©;K'J^:/f^ K{r#^6*j{l^-^L-9>5in:i* 
CI 33. liiia CI n l2Ui©:t" 'J n'? ^7 H"7'D-7'Z^O'/Xli7°3'i' V 

CI 43 Bulfi Cl n KiJcO:*- K7"a-7'S:aVXIi:/7^ V 

Cl 53 iijia Cl 23 td.mcom.i^xit^o:>m^^mm-t^. -t?^ ^ ^--^75^4 

Cl 63 HjIS Cl 23 KiSc©1?Ltt:X{±'ecDB?H-^'^^LTnj:^-tr^ = y--tr-r5 
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^lEJiili. i/^-K^-^xS^m C^^-K^^x.aL;u4^V-^(Pseudoinonas 
aeruginosa)) m^(D^^(DT JUti 'm-tr5 $ ^--tj- [gljai f • ty' • 
-^-r :rai;^;^;i, . >r ^ X h U-. ^273 ^14368 -14373 M (1998) ] OT 



6 
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1. f^ffl 

ji ' i :^ h V ^275 ^3462~3468M (2000) iznm<Dyjmizm-oxm 

m-r^Z tyj-<X-^^o f'^dr^-e.. 2 O ul cD2 5mM h U ^J^®?^®^ (pH 7 
. 5 ) ^iZ 5 5 0 pmoKD, Cl 2-NBD--tr5^ F [T^fji^^ tiJU - y<^yt 
^ ^ X h 'j - (Anal. Biochem. ) . 11263 mm -188 M (1998) ] . 1 . 

0 % (w/v) ^-Jimi- h 'J ^ j^:5i.a'mmmcomm (-t^ ^ tf) 

^@t-^o ^S<^^^7nn.-}-s;U/./^;/^y-;U=2/l (V/V) > 
T>^^T7K= 9 0/2 0/0. 5 (V/V/V) ) TS§3-r-5o ^£D^. CS 

- 9 3 0 0 ^o-T i^x^^-r- immmi'fmm ^mi^mmi&:^A 1 5 nm. m 

5 2 5 nmT\ ilficDJgjSiC J: <9^fi5cL/cC 1 2 - N B D -BtK^O^S 
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2. mmwmi± 

^-i^m. pH7. 5M®S^2 Om 1 4^T3 7-0. 2 4 NF^f^ffl ^ -t±-5o 

(i^ 'j n-^ h 7 ^ OS^^. ^ ^ - > ^'T ^ ^ -tf- B 

AS 1 0 0 0 cm±y ^ jvM±m) iz.^io'*c-mm:^y ^ >^imt. mm^ 

iyy^myK^m-r^ -.^ff^^ H\ GMl a-. ^7 

^ >i3'^ i.j ; ©x^'^ y*f-y (d i 8 : i ) ^#o-trv ^ 

Kd^Ur. x:7^ (d l 8 : O) ^-^tj^-tr^ ^ Ki;(3. J:<{^ffl-r-5 

;®:7^ hx:7^ >n'i/> (t i 8 : o) ^ KfClifpffl L(r < l^^© 



8 
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mi 



mn (mm) 


(.%) 


H-^'yn'fjlxy^>=f-y> (C12:0/dl8:l) 


63 


N-/N°;U; h-T-'UX^-f >3'>> (Cl6:0/dl8:l) 


93 


N-XT^Tn-fyUxy (Cl8:0/dl8:l) 


83 


N-/<;Ui h-fyUx^-f yti—y (Cl6:0/dl8:0) 


59 


N-XT^TD-fybx^-f ytf—y (C18:0/dl8:0) 


40 


N-zn'^L^J h-f;U7-f >3'->> (C16:0/tl8:0) 


5 


N-X7^TD^';L'7^ hX7^>rj'->> (Cl8:0/tl8:0) 


2 


m>-H- Vf'ii ^ ^ )l7.-7 >3'->> (NBD-Cl2:0/dl8:l) 


97 


NBD-N-'v+i^y-fyl/X^-f >=J'->> (NBD-C6:0/dl8:l) 


2 


7^-7:5' h->;Hr7$ K (Galbl-1' Cer) 


0 


X^U:? r ^ K aiS03-3Galbl-l* Cer) 


0 


GHla (Galbl-3GalNAcbl-4(NeuAca2-3)Galbl-4Glcbl-r Cer) 


0 


^■^-^ >n*SjiiiJ > (Choline phosphate Cer) 


0 



3. ieiSpH 

3. Z-'J /"f-JV^Jl^ 50 mM h U X ( t Y^=^iy T i J y ^ 

50 inM 2-T ^ y-2- y 5^;U-1,3- 7*a/<>>^:t->'U) 2 0ml^. lOOpmol© 
Cl2-NBD--t?5^ VlzmL^mMcOiz"^ i y-^' 1 6 mU^ 3 7°C. 2 4 

ol^T\ CS - 9 3 0 0 hx^f t^ffi?&:g 5 2 5 nmTNB 
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o ^ 1 [2®^^{i7F-r J: 9 ^ ^ j/---tf'©Sigp HIi, 7. 0 — 8, OT* 

^^BJ©-tr^ ^ y--tf(i. 0. 1% U K:^y-;u (polidocanol) Ci^a^nrS 
: JUy'a-ji, (Lubrol) PXD ^^t; 2 OmM h Ux-lg^ CpH7. 5) mm 

5. ^T-M 

^^mo^^ i y-\z-0^1^mii. SDS-PAGE (ilTC^^T) 
S-PAGE (il7t:^#T) (ici:^*^? 3 kDaT^^o 

1 0 



wo 00/58448 
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( a ) HljISite^0^^i^tl<&. WStm.'k^ CMfiJc : 2 0 ;u 1 © 2 5 mM h 'J X 
IM^^f®^ (pH6~9. $fSL<{i6. 5-8. 5 . J: 0 $f ^ L < (i 7 ~ 8 . 
^t^d^f^ L< {i7. 5) tfj^ 5 5 OpmolcDC 1 2 - NBD--b5 ^ H\ SO' 1 . 
0 9^ (W/V) n-^U^-M^ U 't'A] 3 7°CT-3 O^^ral-O^^^^- h L 

(b) ^#^>n/•cSlS'B!I(rol^T. CI 2 -NBD-SiK^O^fiJc^^ai-r'SX-r 
(2) -t5 ^ ^--tfitfiT 

©iai^^T-^ 6 :^^BJ©-tr7 ^ :5^-H:rjtfe^©^z!^{i. sulS ( 1 ) (ridiJcO 
X7^-y (a) 25:0' (b) <bi^#<i LTiti5T-3l^CD-tr v ^ ^-^xk'&L^^W,^ 

n^^ to7?fenli'#{iPs^$n7^x^^o 7i^7:?^^^e^!^t brii. ■7'^7x. 

1 1 
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tit^ lusfi ( 1 ) iZ%d.m<D:7.r-y y (a) SLK (b) J: ^ y--trrg-^'^ 

- • :ty''V<j:.yiy-X':i-y''-^- USA. ^79S. mi408'-1412M (1982 

^^i2^^CDlEm^^i&<r^:^m iT-f-^XT-^tiJl . ;^ h .j - (Anal 

. Biochem.) . ^224 . ^347 -353 K (1995) ] C t^^T^ 6o 

-v:/ K • T^^yu .y (gapped duplex ) 7 :7 b ^ ^ • T i/ y 
X' (Nucleic Acids Research) . ^12^. ^9441~9456M (1984) ] 

. dut (dUTPase ) t u n g (^ 5 '^^U- DN A r 'J :3 --tj') itfe^^^ 

1 2 
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mLtz^^^mm-r^ysm C^>^yU CKunkel) zru^y-^^y^-y.-iry 
' -tf" • -f-i^a-f-JV • TijT^i - ' :ty' • '^-( :x.yi/-X • ^y' • If • USA. ^ 
- - 82^. ^488 -492 M (1985) ] . T L/c P C R tr J; ( 

§<jf£ (1) (cifiifeox-T-';/:/ (a)^o' (b) izj:01^ii^-r^zt^<x^^ 

o 

0. 59^SDS. 5 Xv^'^yN^u^:; [Denhardt's. 0. 1 ^'t? i^ifii^T^l/y^ 
> (BSA) . 0. I %^'') h-^Jlyh'vj 0. 1 ^^'^ rJ-7U 4 0 0 ] 2^ 

O'l 0 0 figym 1 -tf-^rtt^DNA^^t/e x S S C ( 1 x S S C 0 . I 5M 
N a C K 0. 0 1 5 M 9:i:.ym± h U 't'A. p H 7. 0 ) ^X\ 5 O'CT 

^fz. ^^^y'^) ^^■^'-■yaymi'^CD^mit^ m^lt^ 1 9 8 9 ^. o-JlV 
• >/7'.ys_ys:_ . j. ,j_ (QQjjj spj-jng Harbor Laboratory ) m 

^T. T. -r^T-T^^' X (T. Maniatis ) ^MM^ ^b4=-^^ — • :^n-^>r: 
T • h • v-^^T^U ^2 IS (Molecular Cloning : A Laboratory M 

anual 2nd ed. ) (wfSife^ nTt.^-5o 

1 3 
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cDX-T^-yy (a) (b) (Z^O. -trv ^ y--if^mmti!,^tl^ hcDX-^tl 

^n^o CCT. TM^X-DNAJ tit. itfe^X^fiD^j^(rj;0?#tin/c. 
©itfc^^^ W L D N A T- 6 o 

^ CD T > f-tr > X D N A ^Jf A L ^ iJ' - :fe> O ^ ^ - { r ^ n <5 

ji:^-<9 ^-mf}<mif^ti^o ^-tLxitpuc is. puc 

19.pBluescript. P E T^C ^©rfjfiSo°D75?Wii{C'^ffl-C#, :7r- 
'J^9 ^-tLXii. A g t 1 0. A g t 1 1 ^cD5Ay:7 T-i^^^^-/d:^ 

^fflg6tJ{r^oT{i. #Stmi^;:?^^^(c/j:-5i-5(i. Hi s ^ GS 

i^-^. mi^»a[^-C^t6-r-5ii^/d:ra^-:J'- (^Jx.li\ lac. t a c. t 
re. trp. CMV. S V 4 0 ^OT:/a^-^-/j: i:) G S T ( 

^5^.xr>S- h7>:^y i5--t?) yy<9'm^9 9- (M^l±\ pGEX 

1 4 
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4 T) -^9 0' My c. H i s A^jT^) WM^'^-T ^^'y ^-U^^m 

(3) -tv ^ :5^--e-itfeT^#WL/cJ^Mfe^(* 

X^mt\^X\-t^ Escherichia coli K-12 ^ifetOHBlOl C600^> JM109 

DH5 at^. DHIOB XL-lBlueMRF ^> TOPlOF^^/j: ^tl-So P# 

(i. L . 3T3 . FM3A, CHO , COS . Vero. Hela/j: t .itl-So ffi^^Mit L 

: T • ^if^=> h U- . v^^t;1/ ^2)K. ^ 2 4 9 - 2 5 4 M(::i£iJc© 

1 u e s c r i p t T\ ^^^W^ft^aBflS irf 6^-^. T>e^'J ><&-^tr:7'U 

□ 4 - i^oo- 3 - ^ > KU ^-D-:^75 ^ h ^ K (X-G a 1 ) 5:0' 
-i'jyu B-D-^:ttf^ 9 hii'y y (I PTG) <&^t,^7*U- h± 

1 5 
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zty^<x^^o mmimt. m:Lii. mwm^i^^cDmmi^Him^mntLxiy-f 

-±J\^-:tr ' y<^:i-ai?tiJl - ^i:;^h*}-. ^275 ^3462^3468^ (20 

00) iz%d.m(Dyjm. m^it^ H«ia (d cieifecDXT^^^^^ (a) ro^ (b) iri^ 

. ^J;t(i\ T-^•J7^^ :^7;u y<^:t^ixh^)- (Analytical Biochemistry). 
^244 ^291 -300 M (1997) (CiaigcDi^^-e^f -5 C i:7!)>'r§ ttz. -tr 

:7°f-K (:$:^Bj©^^ . y_^-^,^<^^.,j^y^^.>> tom>^{^ttxmm.^it 

:7yU^^^ K (PVDF) Bi_L(C^^L. 3 0eJiTl5Li*;&ffli>T^ait-^Cct 

^^B^oitfe^7^<^m^n. 7^)^o^ite^{^r3- K$n/c:^•'J-<:7• 
l 6 



wo 00/58448 * 
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o 

ri^(D^m^it. ^^^n^-ii^ i $^--\z<D&{zit^x^miz-r^tj:\,^fzfy^ ^ 

-■tr<^^t;iii^(rii. mmm.^U ti}<^^-r^o Lf}-L^it<'h. zn^(iii^-tr 

1 7 
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^mm-r^z tyj<x^:^o 
^fz. mi-^m^-^^ ^-2^^izj:^xii^ mmm<m^<^mi^mfxi^ (inci 

usion body) t Lxm^^tl^ Z tf}<$>^o Z(Dm^. i^^l*7^Cit^ll^^gt(r 

i:oT^fls^ma6. zti^m^m^simtifiz^^x^^Ltzm. m^c^^mm^n 
■^<^^ztizj:t^Mxi^^^tj:^mmm^^mi6^o tfAi^^^^u/-^. ii^M 
^^in^^>^<^m-sjm<m. m^imm^rT:=.':^y^m^mx-^m<tL. -jz^ 

^^fz')yt-juy=^ yrm^=^nfiozt\zx^x^^ i y-^m^^^nLtz 
^•'j-<:rf- K^#t3^^a^f#6c<t7!>^T§5o •j^mzm\:,xz(Dm^u^w.^z^m 

'y^y^Y^n^zti3<x^^. 

(5) -^-<a•J y>(-^-i^B >m:/n-7':s:a'PCRffl:r^^ V- 

1 8 
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«wPM^^n!^<j:U:7:?-<. i5»Jx.li\ 6xSSC> 0. 5%SDS. 5x7=yy^ji]^^ 1 
0 Omg/m 1 — ^>m^DNA^-^tj^^^g^. CI1jf£:/a -y*©Tm - 2 5 "C 

7 - -tf- (C J: -5 f^SStD^Mi^T t -5 CDT-^ n (i' ct t ^o 
Tm = 81.5-16. 6 (log,o[Na* ])+0. 41 aC + C) - (600/N) 

Tmli. A + T (T-r^> + 5^$>) ^ScD-^W»t 2 'C ^iCD^ 

G + C^SO-^WSi: 4 'CtcDStOfD C(A+T) x2+(G+C) x4 D 

1 9 
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t^<-^mT$>K). zntrckoT. ^ :J^--fcf•^t^S^cD^^±i^^f9 3 i: 

^ ^ ^--tf-^rj- K-r^^^;^-. ^JJRg^^MS. i+VM7 r:^ L'T--tzmS^O 

H^-Sl^liv^X^i^^f-cD^i^i^S^cDyy ADNA^ L< lie DNA. Xli^y 
^DNA^-ry^ 'J L < lie DNA^-r^'^ 'J -^Xi? 'j -SC <t 

^(D^^t^^^CDYy ADNA L < li c DN A. Xli^V ADN A 5 7'^ 'J 
L< lie DNA^-Yr^ 'J -7:)^^. PCR J: ^ ^ ^--tr-iifS 

^<ttg|5jtt©i^l>DNAffirit^^aiL/cO. ^ '^|-|i^0^50iti£^'$-f#^C 
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( 6 ) mi'^cD^tayD^ 

^ V - t ^T. PC R jSta i:© D N a lii!iM:^j£(I ^ 0 itfe^cD^m ^^T'^j: 

x^m^^ztf}<-v^^o ^tz^ zn'b(D^ncD±mxiiztiib<D^n{::.--:>^'x 
y}<x^^a ^^j::. tkiHnmxh^mm^mit>fii^mmxmn^(Di\k(Dm.'^^ 

2 1 
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^^m,m. m^\t:^=i-'J^ wy'u-:?^ Y\ -^--r^^- • r'J-> I CSYBER Green 

2 2 
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BS^Sffl (om^. ^m^mm-r^ tcibommu t^^^ ur ^ j: t 
mil- 

^mm-r:hzti>-v^^o :$:mm(DtfLmi.. m^it. 1992^. ^3>-'7^'j- 

&1f>Xt± (John Wiely & Sons. Inc) Wn. 'J b y - E • zi ^) iSy (John E. 
Coligan ) b > h • 7°a h =3;UX • > • Ay o i^- (Current Pro.t 

ocols in Immunology ) {Csaifeo:;^&(r J: t) . -:^^^^(D:Y^ ^) ^-fj- Y(D±W^{t 

0. ijLi^(Dmti:^m^n^o ^tz^ mHi'PJim^izm.i^^i'^m-r^zthx^^ 
d^^&m^&t£ t'lzji^^m^^^miz-r^tzibiz^ ^mm§S5^ lt t j:i^o 

2 3 
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DNA) cD^^^!^®:^^ ^^^^ m^mm,mm-^ofz^myj< 

Ti^-^^tjfflT^^Ti^'^. m^it. mm^mmm&. ^^^mmmm. ^^stmrnmrn^i 
:^mm(D^.^}-<y^ h'cD^myjmizit. ^mma>^:^)-<r^ Ko^aid^tv^ 

(9) T>5^-tj >xDNASa'T>5^-t>XRNA 

:^mmiZisl^X. rT>^-b>XDNAj Sa' rT>f-t>xRNAj tit. 
■tr5 ^ y--tr'it<£^ (-^V /.DNA^O'mRNA) i 2 i^m-^BeJcf'S C t (I 
^l^-3o 7>f-fe>xDNAX{iT>^-b>XRNA®g^li. fgSSE^JO^f^ 

2 4 
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0»Jx.(i\ t a t it^E^ [7 ^ .y ^7 TixKX U -tf-^ (Nucleic Acids 
Research) . 1^19^. ^3359—33681: (1991) ] . ^^i^ltr e vit<5-? C^d 

:^-:7' if us A (Proceedings of the National Academy of Sciences of the 

USA). ^86^. ^4244-4248^ (1989) ] ^mm LtzH I V (Dmmmm. T> 
'=f-(Dmm.=^mmx{tpm-r^ztf)^-njmx^^o ttz^ ^^a^cDT>^-tr>xD 

NAXIiT>5^-tr>XRNA{i. in situ ^^-r 7' U :5^-f -tf- i> 3 

tLxmm'^mx'$>^o 

2 5 
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N A X(iT > > R N A ^ ^ ©JB^-e^flSX IM^C^A LT ^> J: I ^o 
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^ $ X h 'j ^256 ^7990-7997H (1981) ] (Ick-ST i 7 ®?@£^ii^f/f (Cffi 

. m^mmms'a^mm<^mi±(D^i^yrj-f-T—^\ m^i^^j •:^ji:r.y 

— -tr'^N -hf>>'U-L - y j:.s:-JlT — }t ^jl'^ h y (TPCK) -h 

o PCR?*{i. 1 989 ^. Xh«y^?h>-yux (Stockton Press) ^±^^T. 
i^UU-^t H. A. (Erlich. H.A.) mm. P C R 7^ ^ y □ i^- (PCR Techno 

logy) izmm<Dy5&izmi:^xrf'D z t^<T^ ^^^yj y-(-if-'> b ymu. 

4 ) ±ie©^N>r:7-'; ^-r -t?-^3 >xiiP CR(::ckoT?#«bn/cDNA©rK-{i 

2 7 
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Zt:/)<X^^o 

-ry^ ')-^y^izmLtz'riD-y'DNA^mw\-r^ztitx^fi:^- 
ie^|J^n-en7!>^ -^i* ^ p c r y ^ ^ - <^is:ff ^aa^-^ib-iirT p c r ^ 

-1 (.mmm(Dmm^^ : e itp - \ (Dmmmm^Tjk-r) lies bp tm^^o 

^ ^- (Di^w^n-b-- ^ n/c :/ ^ -7 - h^^^t^^x p c r -9 c i: 

2 8 
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L I ^IE3?iJ 7^)^ nj: -5 ^> CD ^ o 
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1 0 5 EcDSea/ddY -^^x (^^HilliW^EHffB^) ^Jtm L/cSfM 1 8 1 
g^lmM EDTA^#trO. 25M a ( a M-EDTA ^S) 3 0 0 m 
l^X-^^^i^-r^XbtZo C©4-^^t^:r.- h>^ 6 0 0 xgT i O^fsm^O^IS^L 

Sib. it^^mm^Ltzo 

cffcL/co ±m^mi\ibx^o±m t^t>-\t^ 520ml (Dmrnrnt^n^m^ntz 

o 

fiffttB?S2 6 Cm 1 ^2 OmM 'J >^^®^g ( p H 7 . 0)-e¥iifkL/cl 
0 0ml®DEAE--b:7Tn-XFF (Tv-^i-A- y t Jl^^ iyT^±m) il 
A{rT:/5^ U ^tK^«^M^^^|^*L/co o^^T\ IM NaCl^-^trl^ 
^®^{iJ:^^ai^^Tt>. -tr5 $ ^— ^'SttM^l 6 Cm 1 ^miRL/co 
li. ^1>T1M N a C 1 ^-ttr 2 OmM b U Tl-jtg^^i®^ (p H 7 . 5) 
W^fkUT^^ 10 0ml ©:7ii;u--t7TO-xFF (Tvi/i-A • 7t>'1'^ 
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yhX-mihL. MC0%7&^'il% VtiJ-JU (Polidocanol) m^a^ : 

;L.7'o-;UPX. i- ti ^ >^ P ^m) O^J^:^'^ i^^ii > h T^ffi b/co 
h^'^y ^ -{Zj:io. 3 10ml ®-tr^ i y--t?"^14®^^llliK L/^o 
^'htlfz^^m^^^. 0. 5M NaCl^^O'O. 1 95CD>'L/7'd-;UP X^-^ 
i:2 0mM h 'J X-i^^^®^^ (pH 7. 5 ) Tr^fb L/; 2 5 m 1 CD^ U - 

:^^A{CTy^-r b/io A^|^M®^SZ^O'0 . 1 %©;^yD-;^ PX^-^tJ- 
20mM h (p H 7. 5) -ez5fe^b/c^. 2M NH4 CI 
V 0. I %CDJly'a-jlPX^^t:2 OmM h U X ( P H 7 . 5 

<^^mzo otNT\ iili!^^'©^f®^^0. 1 %(DJiy^a-jlPX^^ts^2 Om 
M h'JX-:^^^®^^ (pH7. 5) {C®^U ^^^^^f#/Co l#^)n/c^^ 
^^3 Om 1 (i. |E(r 0. i%(DJl'yn-jlPX^^tj2 0inM h ^)X-mmm 
mi^CpHl. 5) TT^fkb/C'i^°axHQ:^^A (0 4. 6 x l 0 0 mm. 

5M--^©Na c 1 cD2gSi:7'5i^ji> h-r-^aib. f^^^m^^m^o z.(Df^-Bm^ 

^0. 2M NaCK 0. I %(DJiyn - JlP X^^tj 1 mU U 
(pH7. 0) T^^Ybb/c^N-r Fa4^'>TyN'i7^ h:^7 3A (0 7. 5X10 0 
mm. ^y$^yC7^itm cry^-r bTto -t^ ^ ^--trli. "7 Aizmm^^ 
-riii!iM^{C|lliK$n/Co mM^^. 0. 2M NaCK 0. 3%(D 

J[^ya-j[.PX^^tj2 0mM h 'J X -tg^^g®^ ( p H 7 . 5)r¥iifl:b 
/cX-vn'-o-x 20 OHR:^^. a (01 0x30 0 mm. T-^ i' A • 7 t >'U 
vi/Tt±ig) ^ffl^^7ty;^6i§^^D-e hi?'^7^ -('-fitU tti^-t^ ^ y--t?"^ 
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~8. OT^^/co 
iaS^^i^ : 0. 1 % :K'J K:^7y-;u (Polidocanol) CiSa^pig : 
(Lubrol) PXD OmMh UX-Jglf (pH7. 5) M^K^d^^'^ 3 T'C 

. 2 4B^PBlMSU/w^'^(r{i^14®f£TliM.^n/d:tN*^. 6 0 'C. 1 

^"^m. : SDS-PAGE (itjc^fl^T) (lJ:^*^9 4 kDa-C^o/^o S/c 
^'.J r3-<>^5^y--tf- F(Ci:<9fi<l:^nyc^^^{±. SDS-PAGE (ii7L^# 
T) {ii:0*^7 3 kD a-e^o/co 

5 Opmol©-t^ ^ 3^--iz<£-^ilrt-6l^1^-^^ 1 1 m 1 (r. 0. 3 

MonoQ PCI 6/5:^-7A(100/iK T v -f A • 7 t 

tsm^it^ 5 0 /z 1 (c^^^n/co tf-^jn/cit^t^i^^sDs-^'UT^ 'j;uT^ 

-:^i> h (GelCode Blue Stain reagent. t'TXtfcS) T^feU/Co ol^T\ -t 
SDS^#t;3 0 0 1 ® 0. IM h 'J X-iM^M®^^ ( p H 9 . 0 ) T 3 7 

y--tf©N ^^T $ jm.mm}f\^ff\.-. T ^ y^ie^N- t e r m^^^UZ-c 
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o mnmcDmm^-^ i (in- t e r mor ^ >>mmn^^-ro 

or-T--^'Ly s -C mytnmitM) ^^tS-l 0 U \ (DO . 5M hUT^-iM 
(pH9. 2) ^iU^. W.iZYJl:fy<%±lzmm-r^^TO. IM h 'J 
:^-^mmmm. (pH9. 2) ^j[lQX.T3 7°CT1 6B#f^^igL. -t?5^y--t?" 

5^ Kl^lTK-©ttS^^^Tn»:o/•Co #^n/^^:r^ KffirK-^G 1 0 0 5 A:/d7"^ >i/ 
6 . c - 5 3 cDT ^ y ^sea^ij^^fo 

^]6S^J3 -t?^ $ y--t?"itfe^^^trDNA»rK-©PCR}£(r<i-Siiilis 

X ^ ^ T.-f'y^'^-' 5 3-S K T>f--t>^^ '7 r^XT/^-r V- 5 3 - A 3 
^T^-tf-OL. DNA-^^ilT-^fi^L/iio i2^iJ^©@e^?iJ#-^ : 4. ^{Z^ti^tl 
y^-r -7- 5 3 - 8 1 . 5 3 - A 3 CDJ^SSe^iJ^^-To cn'^CDy^-T v-^ffl 
^^XFCR^^fi-^fzo PCRIi. ■7't7XffFIIjic DNA^^X i K^-ry^ 'J - 
(^Sigtti^) ^ilMt LT^T^cCo/^o PCRJi. 9 4°C. 9 ^CD^. 9 4 °C. 
0. 5^~5 1°C. 0. 5:$5"-7 2°C. 1 ^^^^^ 1 -^--f ;U 4 0 -y-'T ^ 

^Ti\ $^(I7 2*'C. 7^i*i&-r^C i(iJ;OtTnj:o/co c CD P C R (r J; <9 > 
7 0 b pO^Mfi^/xitiPsDNABr^tTiJ-^T^D-xSm^Sciii-e^ffi^tL/Co 
CCDitiIiiDNA^y;U.i:f9liIlKL. cn^pGEM-T easy^^:$'-( 
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^^tifzo mmomn^^: ecp- i cDj^^ie^j^^-To ig@e^ii{iiiMJ2 

"f-^^ ^LT-^fiJcL/Co @E^J^©i2^iJ#-^ : 7. 8 C^n-etiy ^ v -M A 1 
. MA 2®t^^@e^ii^^-ro ^/c, v'!7XfF!icDNAy7X^ K^-f^^U- 
©^Hdffll.^'in/c^^^J'-p AP 3 n e o CDigSiB^J;^!^ yxT/v-T 
-T 7 i n^O'T 7 o u t ^T^ifV > L-^^Lfco i2^im©@ejij#-^ : 9. 1 0 

{c-en-en:?'v'<-v'-T 7 i n. t7 ou t©i^sss^j^^-ro ::n'io:/^-i' 

v-;^^lNT. vOxrac DNA^^':7*5 U -^ilMi: L/ct^X5^-< >y KP C 
R^^Tni-5yco 1st PCRtLT. ^■r-t?>X3^^^v-T7 ou tS.O'T 
>5^-tr>x:/-7-rv-MA 2^^fflUT 9 4°C. 9 :^CDm. 9 4 "C. 0 . 5 ^~ 
Sl-C. 0. 5^~7 2°C. 2:^^l-9-^^7Ut-r5 4 O-tt-^^yUORfC^tfnc 
$«i(C7 2'C. 7^rBlfSiiaL/Co^'i{C2 n d PCRti. 1st PGR 

h\^^m-t^m\-\t\ s t PCRtl^b^#W4'o/co 3 3 5 

bpcDiiipiDNABrH-7:>-<l#'a)n/co cn^^-J^Tir^-r^i o^-^n^ y i; y^-tf--> 
3 >£Dyo-:7*i:L/Co 

^SS^14 -tr^ ^ y--tfitiE-?©^ I='-^>::7' 
v'^>^.Bf|jIcDNA:r5X^ K5^7'^ 'J -^^A^n/cJ^M^^#^^, 1 0 

- (nSp°^ : ^N-r ^ ^ K-N* . Tvi^i- T^Uvi/Tifci^) (rM«L. 9. 
5X13. 5 cmcDyL/- h 1 fe^^-c 3 :^{!§©r3 n^-^^^fi^^iirT^X^ 
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^ Jl^^-^ I 0%SDSmmzmi^fz^^±-V5^m ; 0 . 5M NaOH 
> 1. 5M Na C 1 ^^{rSL/c;^Jft_LT5^FBl (^1*) ;3M NaCl^ 

^tro. 5M h ^) :^-^mmmm (pht. 5) izmiLfz^m±TB^m (4> 

xS S C^^i^r:?^ yxU/Co C©:7 ^ >>U:$7-<^jit^b/^®-&, ^iJ'i^ 

0. 1 gffi^^DNA^^O >r4^-y Ux^-f - • h ^ - • =3'- (Ready To 
■i^-^y 3 i^Si^ : 7 % PEG6000. 10% SDS^^g)ff. 6 0 

"cr 1 wmyu^^-fy'v >^tT^j:o/c^. Jiia(D^^:/a-:7';^o 

. 0 0 6pmol/m 1 tnc-S J:-5 {Ctinx.. 6 0 "Cr— :7* 'j ^-f -t?- 3 >^ 
tTTAo/co 6 0 ''CCljIjIIiabTfcl^y;!^^^^ (2xSSC. 0. 1% SD 

S) 6 0"c-ei 5 ^^fei-ro 3 15], y ^ Jiy-=^mi^lytzo y ^ ^i^^-f)^^^ 
^ tzm. BAs 1000 -< ^-i^ym-^-f-^- cs±y ^ Jii.^m) iixi/r 

UMLfzziu:!.-^, 1 0 0 // g/m 1 CDT > h°i/ >^#t;L Bit«i2{r^^ 
b^c^t 1 0 0 Ag/m 1 ©T>e->U >^-^t;9. 5X13. 5 cm LBM^ 
^mfly- h±CDi-^ oyy ^ ji^-izmUL. Itic^/cO 200 — lOOOj® 

T. 1 }kx^^)--yc7'tmm(DyjmizxKimn^rD-y(D>(.^ ')-:=-ytf'^rY 
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o 

5 ^ y—tflt. ±fS©0RF(cr3- K^n'S'-^*';^:/^- KcD-9t>©N^irolfl5^® 
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Ho« (3x1 0^ mmxy=^ nmmATm^tifzy'^xi kp 

LCDase lust. 'J --1^:7 a: h T ^ > ( ^ >r :7 • -r ^7 y d i^-Xt±^) 

omm.^ 3 7 "c-e 2 4 Btrsiif 0. 1% Tritonx-100 1 

OOx^lOlOmM TrisJ^^(pH7. 5) izmmi^. mm,=^^W\^fCo 
^#«in/ctoflaS5^^(ro^,^T. Jbl£©C 1 2-NBD--b^^ F^SKt-T-S-t 

D a s e ^^AbTl^/i:l^:3 > h a -;UMfl&(rit:-<T. 1 0 0 Qi^^<mm^ 

3E('> Ti-^)T-^ tfJl ^<-r:t'y ^ X h 'J -(Analytical Biochemistry) ^24 

4 ^291 —300 M (1997) ict^moyDmizm'^x. mm.^HCD-n'y i v&^mi 

MVtztZ^. pLCDa s e t/c^BaT'(±> UTI.^nfl^^' > ha- 

HSfe^'J 6 •7't7XflS7;)^^>©-t?^ i r5^--t?■it^s^©^^^-::l>r 
T> tfi/ij > 1 0 0 //g/m 1 ^t^tS LB ^^i^ft^-ru- hC^ hD-t;l/a-x 
M (Schleicher&Schuell?±. PROTRAN BA85 0. 4 5 mm^E^8 2mm-e^ffl 

) ^©it. ^cD:ru- h 1 i^mfzioify2 ojjz^azz-iztsi^^^iz 1 otfe:©:ru 

- b{r-?"!7>;BS cDNA 'J - (LIFE TECHNOLOGIES ?± • SUPERSCRIPT Mous 

e Brain cDNA Library) ^MU. 37''C-e 1 omm^^Lfzo ^ h a-tr;Ua 
y >-7'b >±(I^;iy■cASs^■^-l' n >^ CPALL Celman Laboratory^: • ^^-T :t 
>A 8 2 mm ( 1 . 2 mm) D iZMLMO. ^tl^'tlT y t' iy ^) y7v 
-hdcD-tt/c^. 3 7°C-r-3B^FBlJt«t/co ^ K y:?*^ >li. -7 

b-h(rcD-&3 7°C-ei6^rBli^^byio n >MA^e)I^Tbt,^^-r o >M(i:iio 
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--^MLM^D. ^mcD-r-i ay ^mUfz^^ I ml (Dmi^mCO. 5 M Na 

OH/1. 5M Naci) r\ mtm^ti^'tib^m^mLfzo mmizimi 

Ot'fDyg CO. 5M Tris-HCl (pH7. 4 ) 1 . 5M NaCl) 

-ecD^. 2 0 Om 1 cD^^^i^ C5 xSSC/0. S% SDS/lml EDT 
A (pH8. 0) D T10^^!Si:-3 U ^mMMJ^M-^^^^lX 0> 2 xSSCT 
^^L/^o 4 Om 1 ®/N-ry>;y-4f-->3 CO. 5M f-i'-^»J>^X 
7% SDS/lmM EDTAD T\ 6 5 'CT 2 B^relT' U^n-T :7* U -tr- 

6 5°CT1 6Bfr8V^'^'y'•J y-r-tr-i/a ><^^Tn^:ofro :/o-:7'i:UT 
> ^ y--tfitfe^>£r-^trr^5X $ KpAPLCD© EcoRI-EcoRI»?H- 

2 . 7 k b p Lfzo ^>-r :7' u y-Y -t? - •> 3 >i^7^ 10 0ml omi^m ( 

4 0mM ^-f -5=- U 1 % SDS)-e6 5''C. 1 5 ^J^FbIcD^^^ 2 lelff 

-o /Co ^ "it' 1 0 0 m 1 ©High stringent ^^^^ ( 0 . 2 x S S C V 0 . 1 
% SDS) T-6 5-C. 1 5^F^^$fe^b/Co fli^®^^. 1 ^KlP-plateC^^ 
BAS 1500 T-m/f^^TT^jr-o/Co 7'gi5^®^ ho-t?;i/n-xy >yu 

y^mm^^dmmizmfOtzL^ ImlOLBi^mizmMm. 4 0 0 0^(C|^^L 
/c-tf>y;U2 0 Cm 1 ^Tyh'iy'J >A<9LB7°U- hCS 2n(i 'J 

r^trnc o /-Co . 

l^^(I^°i^7"^ y^J^^^ 1 0 0 0 0 jS{C^^t/c-9->:/;t.2 0 Om 1 > f 
T3rd ')--y^'^nfl^tzo mm^tifz^a-y (pSBCD) {iif^^ 

D-^>^'L/c^. ^miz'ij^^xmL&mm^^^Ltzo -^omn^mn^^ i 

6 (l^-^o 
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^cDie^iji^^ : 1 7 {r^-rse^ij^^f'S-tvxT/^-r'e-u 1 i o y^o'iH^m 

©SS?iJ#-^ : 1 8 (r^f le^J^Wf '5T>f--fcr>;2^:/7-rv-L 1 3 1 1 ^-^^5: 

Lfzo ui 1 0 7 : i 2©igs#-^: i 

1 0 7~ 1 1 3 0 CDSa^^JfCtaS L 1 3 1 1 T'^-r v-©S£?lJ{i. : 
1 2<D^mmn: 1 3 1 1 — 1 3 3 4 ©le^JtrlSM fi^J/Xt^SlS^ljC^i^f -So 

y ADNA 6 2 5 ng^mMiZU 110 7 :/^'rv-^0'L 1 3 1 ly'^-C^- 

^ffll^TPCR^trnCo/io PCR{i. 9 4 9^©^. 9 4 'C, 0. 5 

5 5°C. 0. 5^—7 2 "C. 3^^ 1 i^-.-r ^>'Ut-r^ 4 Oif^- ^^^U^^^f/ckl^. ^ 

CcDDNAI^it^S e p h a g 1 a s (7 t v'l/v ->T?±|^) ^ffl^^T. ^Jlf}^ 
•iHIiRU. ?f 'in/cBr)t^pGEM-T easy-^^^^'- #tfci^) 

AeBrH-®iiSi2?ii<&^^L/co BUIBSe^iJii. G e n B a n kcDf^-^J^^-XOS 
^^nxv^^A c c e s s i o n NO. AC012131 Compleme 
nt®96289~9847 8 (rffi^-T -SBa^JT-^ ^ /co BtjIBSS^Jt' - 

-S-^OXBfflifi^-tr^ ^ ^--if'T ^ jmm^lOT i jm^^- 370~444cD 
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j^Afc. AC 0 1 2 1 3 1 {±. m:mm4 X'^^:^tifz^^xm-m^^-^'7 i y- 

@e3?iJ#-^: 1 (::^-ri2^J{;:4oi>T> T$y®?#-^: 7. 9 1 3 ©X a a (i 
n-^-So ^^BJ(rcfct)> :^mm(Dm's^^(DTy^-\zyy^i(mi (DNA. 
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1 . (A) mmmommwr^ i 4 (cieiSjcDT ^ y ^le^jxii-e©— gp^wu 
(B) mnmomm^^: i Binaifeoji^saa^njxti-ec-^^wr^M^Tr 

(D) mmm<Dmm^ i 5 (rleife^DlM^ge^J(c*>^^T. "pfi < 1 1> 1 o® 

(E) HTi^ (A) ~ (D) \^^-rti-h^wmomko:>i^nmt7.v^}y'js.yvn 

(F) liM^^LT. Hijia (A) - (E) l^Tn7{>^iem©Mi?^(imnj:§i^£ 

( a ) -^ISZS-^^S m.^ : 2 0 u\ © 2 5 mM h U XJ^^ 

^®^(pH7. 5) ffJ^ 5 5 OpmolOC 1 2 -NBD--tz^ ^ K> ^LK 1 . 0 
% CWyV) 33-;U®?-M. ij .t7A) rt>, 3 7"CT'3 0^K^> + ^^- h LT 
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3 . :!t'^)^-f^ 'PU < t feTISI^M : 

(i) f^ffl : -tr5 ^ Ki&j[lD7k:9'«IL:^:7-< >aV KirflgflS^t^^fiScf ; 

^ K. x;L':7t5=- H\ GM 1 a> x:?^ vn'i jii; ^iriif^M L/jt% ; 

(iii) MiipH : 7. 0~8. OT^-S ; 

(iv) 0. 1% K;^y -^u (polidocanol)^-^t:2 OmM b 'J (p 

H7. ^) wtm^^. 3 7r. 2 4Bf^^5!laLycig'^(cliS14o^gT{im'^>nnc 
7. -t?^ ^ rJ^-- tf-jtjE-7-7!?-<^m^n. 7!)^o|^itfe^{c:3- K^n/^^K'J^yf- 
4 3 
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(a) itfE^O^m^ig^^s Kmm^m CMfiJc : 2 0 .^y/l ® 2 5 m-M h 'J Xi^^ 
(pH7. 5) 4^. 5 5 OpmoIOC 1 2-NBD--t^$ H\ Rl/ I . 0 

% (W/v) h u -^7^3 •^'^ 3 7"c-e3 o:9-r^-i'>4^^-s:_}.u-c 

XDNAo 
XRNAo 

1 4. tt^^i ~3^^^n7:?^lfimcDitfe^x(i-e^D^§^iMc#^0*J{c^^^y|J 

4 4 



( 
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1 7. ISaIc^ 1 4 laifeO^ 'J n*7^ f- K>^n-r:^c>vxi±^-5-c-e-^ 



A 5 
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m 1 



30 




PH 



1/2 
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00 

o 

( 

I 

D 

I 

to 
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<110> Takara Shuzo Co.. Ltd. 
<120> A gene encoding ceramidase 
<130> 00-01 1-PCT 
<140> JP 11/84743 

<160> 18 

<210> 1 
<211> 21 
<212> PI?T 
<213> Mouse 

<220> 

<222> 7. 9. 13 

<223> Xaa is an unknown amino acid. 
<400> 1 

Phe Ser Gly Tyr Tyr He Xaa Val Xaa Arg Ala Asp Xaa Ihr Gly 
15 10 15 

Lys Val Asn Asp He Asn 
20 

<210> 2 
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<211> 10 

<212> PRT 
<213> Mouse 

<220> 
<222> 9 

<223> Xaa is an unknown amino acid. 
<400> 2 

4l3 f U Ala Thr A.cn Tbr Val AI.a. Ypa A<ot 

1 5 10 

<210> 3 
<211> 35 
<212> PI?T 
<213> Mouse 

<220> 

<222> 29. 30 

<223> )(aa is an unknovm amino acid. 
<400> 3 

Gly Tyr Leu Pro Gly Gin Gly Pro Phe Val Asn Gly Phe Ala Ser 
15 10 15 

Ser Asn Leu Gly Asp Val Ser Pro Asn He Leu Gly Pro Xaa Xaa 

20 25 30 

Val Asn Thr Gly Glu 

35 
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<210> 4 

<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 
<220> 

<'r>^>> G o i.c; 

<223> "n" is G or A or T or C. 
<400> 4 

carggnccnt tygtngc 17 

<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 
<220> 

<222> a 6. 15 

<223> "n" is G or A or T or C. 
<400> 5 

ggnccnagda trttngg - 17 
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<210> 6 

<211> 38 
<212> DMA 
<213> Mouse 

<400> 6 

gcaggctttg cttcatcaaa tctcggagac gtgtcacc 38 

<211> 19 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer. 
<400> 7 

ttgatgaagc aaagcctgc 19 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 
<400> 8 
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ggtgacacgt ctccgagat 19 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 
<400> 9 

taatacgact cactataggg 20 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 
<400> 10 

tctgctctaa aagctgc 17 

<210> 11 
<211> 3108 
<212> DNA 
<213> Mouse 
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<400> 11 

cctgcgccac ttctctctGC cggctcaatc gcggagcctt ttctctcccc cgtctcgccg 60 
ctgccgccat ctccacccct gcctgcccca ggggtctgtg gacgcccggg cagagagcaa 120 
gcaccgagct gggcctgctg gagaccggag accagcggcc cgcccgcccg cccgctgcga 180 
gcctcctgag cagctccgga acagcttact ttctgtttcc atctctttcg gaccgggttg 240 
gcctctccaa aagccacttc tcctaactct tatcaaggtt caaaggctaa aggtctgtac 300 
acatgagtgc tggtgtgctt agaggcatcg ggtccctttc agctggagtt gcagtacttg 360 
tgagtgccat ggaatccaaa ttcggcaaga gatacaatct aaactctcaa ctactccaga 420 
ttcaaggttc acctcacttt ctggttacca aaggagcttt gcggggccgc tctgacatcc 480 
agtagat t tg gaaaGaGat t -^^aatGag GGt-^gcaaG Gt-gsaaggsa- saaggGasaa 540 
gattctgcat ggttatttgc tctcccagga ggtgaacact tgttttgatt cacagagtca 600 
gggttgagat gcccagttgt tcctcatctt ggctcagaag aagcacctag gaataaaagc 660 
tctaagctgg tattaagtag aatgggctta aagtccacta caggaaacaa cagctagtga 720 
cagaaatggc aaagcgaacc ttctccacct tggaggcatt cctcattttc cttctggtaa 780 
taatgacagt catcacagtg gcccttctca ccctcttgtt tgttaccagt gggaccattg 840 
aaaaccacaa agattcagga aatcactggt tttcaaccac tctgggctcc acgacaaccc 900 
agccccctcc aattacacag actccaaact tcGcttcatt tcggaacttc agtggctact 960 
acattggcgt tgggagagcg gattgcacag gacaagtgtc agatatcaat ttgatgggct 1020 
atggcaaaaa tggccagaat gcacggggtc tcctcaccag gctgttcagc cgtgctttta 1080 
tcttggcgga tccagatggg tcaaatcgaa tggcatttgt gagcgtggaa ctatgtatga 1140 
tttcccaacg actgaggttg gaggtcctga agagactaga gagtaaatat ggctctctgt 1200 
atcgaagaga caatgttatc ctgagtgcca ttcacacaca ctctggccca gcagggtttt 1260 
tccaatatac actctatata ctcgccagcg agggattcag caaccggacc tttcagtaca 1320 
tagtctctgg gatcatgaag agcattgata tagctcacac aaatcttaaa ccaggcaaaa 1380 
tctttatcaa caaaggaaat gttgctaatg tgcagatcaa ccgaagcccc tcctct.tacc 1440 
ttctgaatcc acagtcagag agagcaaggt attcttcaaa cacagacaag gaaatgctgg 1500 
tcttgaaact ggtggatttg aatggagaag acttgggtct tatcagctgg tttgccatcc 1620 
accccgtgag catgaacaat agcaaccact ttgtgaatag tgacaatatg ggctatgcgg 1620 
cttacctttt tgagcaagaa aagaacaaag gctatctgcc tggacaggga ccgtttgtag 1680 
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caggctttgc ttcatcaaat ctcggagacg tgtcacccaa cattcttggc ccgcattgtg 1740 
tcaacacagg ggagtcttgt gacaacgaca agagcacctg tcccaacggt gggcctagca 1800 
tgtgcatggc cagcggacct ggacaagaca tgtttgagag cacacacatt ataggacgga 1860 
tcatctatca gaaggccaag gagctgtatg cctctgcctc ccaggaggtg accggcccag 1920 
tgcttgcagc tcaccagtgg gtgaacatga cagatgtgag cgtccagctc aatgccacac 1980 
acacagtgaa gacgtgtaaa cctgccctgg gctacagttt tgccgcaggc acaattgatg 2040 
gagtttcggg cctcaatatt acacagggaa ctacggaagg ggatccattc tgggacactc 2100 
ttcgggacca gctcttggga aaaccatctg aagagattgt agagtgtcag aaacccaaac 2160 
caatcctgct tcacagtgga gagctgacga taccacatcc ttggcaacca gatattgttg 2220 
atgttcagat .tgttacegtt gggtCGUgg GGatagGtgG -ta-t-Gss-t-ggg- gaat-taasaa m8- 
ccatgtcggg acgaagattt cgtgaggcaa ttaaaaaaga atttgcactt tatgggatga 2340 
aggatatgac cgttgttatc gcaggtctaa gcaatgttta tacacattac attaccacat 2400 
atgaagaata ccaggctcag cggtaGgagg cagcatctac aatctatgga ccacacaccc 2460 
tgtctgcata catccaactc ttcagagacc ttgctaaggc aattgctacg gacacagtag 2520 
ccaacatgag cagtggtccc gagGctccat tcttcaaaaa tctaatagGt tcacttattc 2580 
ctaatattgc ggatagagca ccaattggca aacattttgg ggatgtcttg cagccagGaa 2640 
aaGCtgaata cagagtggga gaagtggttg aagttatatt tgtaggcgct aacccaaaga 2700 
attcagcaga gaaGcagacc GatcaaacGt tcctGactgt ggagaaatac gaggaGtGtg 2760 
tagctgactg gcagataatg tataacgatg cctcGtggga gaGgaggttt tattggcaca 2820 
aaggaatact gggtctgagc aatgcaacaa tataGtggca tattccagat actgcctacc 2880 
ctggaatcta cagaataaga tattttggaG acaatcggaa gcaggaaGtt ctgaaacccg 2940 
ctgtcatact agcatttgaa ggaatttctt ctGcttttga agttgtcact acttagtgaa 3000 
aagttgacag atattgaaga aaagGttttc tctgtgGaca ttatagagtg aattcaGaaa 3060 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 3108 

<210> 12 
<211> 2271 
<212> DMA 
<213> Mouse 
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<4(X)> 12 

atggcaaagc gaaccttctc caccttggag gcattcctca ttttccttct ggtaataatg 60 
acagtcatca cagtggccct tctcaccctc ttgtttgtta ccagtgggac cattgaaaac 120 
cacaaagatt caggaaatca ctggttttca accactctgg gctccacgac aacccagccc 180 
cctccaatta cacagactcc aaacttccct tcatttcgga acttcagtgg ctactacatt 240 
ggcgttggga gagcggattg cacaggacaa gtgtcagata tcaatttgat gggctatggc 300 
aaaaatggcc agaatgcacg gggtctcctc accaggctgt tcagccgtgc ttttatcttg 360 
gcggatccag atgggtcaaa tcgaatggca tttgtgagcg tggaactatg tatgatttcc 420 
caacgactga ggttg^ggt cct^gaga ctagagagta aatatggcic Ictgtatcga 480 
agagacaatg ttatcctgag tgccattcac acacactctg gcccagcagg gtttttccaa 540 
tatacactct atatactcgc cagcgaggga ttcagcaacc ggacctttca gtacatagtc 600 
tctgggatca tgaagagcat tgatatagct cacacaaatc ttaaaccagg caaaatcttt 660 
atcaacaaag gaaatgttgc taatgtgcag atcaaccgaa gcccctcctc ttaccttctg 720 
aatccacagt cagagagagc aaggtattct tcaaacacag acaaggaaat gctggtcttg 780 
aaactggtgg atttgaatgg agaagacttg ggtcttatca gctggtttgc catccacccc 840 
gtgagcatga acaatagcaa ccactttgtg aatagtgaca atatgggcta tgcggcttac 900 
ctttttgagc aagaaaagaa caaaggctat ctgcctggac agggaccgtt tgtagcaggc 960 
tttgcttcat caaatctcgg agacgtgtca cccaacattc ttggcccgca ttgtgtcaac 1020 
acaggggagt cttgtgacaa cgacaagagc acctgtccca acggtgggcc tagcatgtgc 1080 
atggccagcg gacctggaca agacatgttt gagagcacac acattatagg acggatcatc 1140 
tatcagaagg ccaaggagct gtatgcctct gcctcccagg aggtgaccgg cccagtgctt 1200 
gcagctcacc agtgggtgaa catgacagat gtgagcgtcc agctcaatgc cacacacaca 1260 
gtgaagacgt gtaaacctgc cctgggctac agttttgccg caggcacaat tgatggagtt 1320 
tcgggcctca atattacaca gggaactacg gaaggggatc cattctggga cactcttcgg 1380 
gaccagctct tgggaaaacc atctgaagag attgtagagt gtcagaaacc caaaccaatc 1440 
ctgcttcaca gtggagagct gacgatacca catccttggc aaccagatat tgttgatgtt 1500 
cagattgtta ccgttgggtc cttggccata gctgctatcc ctggggaatt aacaaccatg 1620 
tcgggacgaa gatttcgtga ggcaattaaa aaagaatttg cactttatgg gatgaaggat 1620 

8/21 



wo 00/58448 ' PCT/JPOO/01802 

atgaccgttg ttatcgcagg tctaagcaat gtttatacac attacattac cacatatgaa 1680 
gaataccagg ctcagcggta cgaggcagca tctacaatct atggaccaca caccctgtct 1740 
gcatacatcc aactcttcag agaccttgct aaggcaattg ctacggacac agtagccaac 1800 
atgagcagtg gtcccgagcc tccattcttc aaaaatctaa tagcttcact tattcctaat 1860 
attgcggata gagcaccaat tggcaaacat tttggggatg tcttgcagcc agcaaaacct 1920 
gaatacagag tgggagaagt ggttgaagtt atatttgtag gcgctaaccc aaagaattca 1980 
gcagagaacc agacccatca aaccttcctc actgtggaga aatacgagga ctctgtagct 2040 
gactggcaga taatgtataa cgatgcctcc tgggagacga ggttttattg gcacaaagga 2100 
atactgggtc tgagcaatgc aacaatatac tggcatattc cagatactgc ctaccctgga 2160 
atetacagaa taa^tattt tg^eacaat cggaageagg aacttctgaa acccgctgLC 222G 
atactagcat ttgaaggaat ttcttctcct tttgaagttg tcactactta g 2271 

<210> 13 
<211> 756 
<212> PRT 
<213> Mouse 



<400> 13 

Met Ala Lys Arg Thr Phe Ser Thr Leu Glu Ala Phe Leu He Phe 
1 5 10 15 

Leu Leu Val lie Met Ihr Val He Thr Val Ala Leu Leu Thr Leu 

20 25 30 

Leu Phe Val Hir Ser Gly Thr He Glu Asn His Lys Asp Ser Gly 

35 40 45 

Asn His Trp Phe Ser Thr Thr Leu Gly Ser Thr Ihr Thr Gin Pro 

50 55 60 

Pro Pro lie Thr Gin Thr Pro Asn Phe Pro Ser Phe Arg Asn Phe 

65 70 75 

Ser Gly Tyr Tyr lie Gly Val Gly. Arg Ala Asp Cys Thr Gly Gin 
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80 85 90 

Val Ser Asp He Asn Leu Met Gly Tyr Gly Lys Asn Gly Gin Asn 
95 100 105 

Ala Arg Gly Leu Leu Thr Arg Leu Phe Ser Arg Ala Phe lie Leu 
110 115 120 

Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val Glu 
125 130 135 

Leu Cys Met He Ser Gin Arg Leu Arg Leu Glu Val Leu Lys Arg 
140 145 150 

r^l l Cf.lj i 5?ar Lv-C Ty r C.lv ?Ar I oi l Tur A no Axo A c^o A or. \/oJ J \a 

____ : — ^ w o-Ajf ■^>>«u *. j A YiJ ^ " to 7i»Jf> VlOil fU-l 11^ 

155 160 165 

Leu Ser Ala He His Thr His Ser Gly Pro Ala Gly Phe Phe Gin 

170 175 180 

Tyr Thr Leu Tyr He Leu Ala Ser Glu Gly Phe Ser Asn Arg Thr 

185 190 195 

Phe Gin Tyr He Val Ser Gly He Met Lys Ser lie Asp He Ala 

200 205 210 

His Thr Asn Leu Lys Pro Gly Lys He Phe He Asn Lys Gly Asn 

215 220 225 

Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu Leu 

230 235 240 

Asn Pro Gin Ser Glu Arg Ala Arg Tyr Ser Ser Asn Thr Asp Lys 

245 250 255 

Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp Leu 

260 265 270 

Gly Leu He Ser Trp Phe Ala He His Pro Val Ser Met Asn Asn 

275 280 285 

Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala Tyr 

290 295 300 
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Leu Phe Glu Gin Glu Lys Asn Lys Gly Tyr Leu Pro Gly Gin Gly 

305 310 315 

Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val Ser 

320 325 330 

Pro Asn He Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser Cys 

335 340 345 

Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met Cys 

350 355 360 

Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His He 

OPC pyo onrz 

\jK>\j oiv oru 

He Gly Arg He He Tyr Gin Lys Ala Lys Glu Leu Tyr Ala Ser 

380 385 390 

Ala Ser Gin Glu Val Thr Gly Pro Val Leu Ala Ala His Gin Trp 

395 400 405 

Val Asn Met Thr Asp Val Ser Val Gin Leu Asn Ala Thr His Thr 

410 415 420 

Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala Gly 

425 430 435 

Thr He Asp Gly Val Ser Gly Leu Asn He Thr Gin Gly Thr Thr 

440 445 450 

Glu Gly Asp Pro Phe Trp Asp Thr Leu Arg Asp Gin Leu Leu Gly 

455 460 465 

Lys Pro Ser Glu Glu He Val Glu Cys Gin Lys Pro Lys Pro He 

470 475 480 

Leu Leu His Ser Gly Glu Leu Thr He Pro His Pro Trp Gin Pro 

485 490 495 

Asp He Val Asp Val Gin He Val Thr Val Gly Ser Leu Ala He 

500 505 510 

Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg Phe 
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515 520 525 

Arg Glu Ala lie Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys Asp 

530 535 540 

^tet Thr Val Val lie Ala Gly Leu Ser Asn Val Tyr Thr His Tyr 

545 550 555 

lie Thr Thr Tyr Glu Glu Tyr Gin Ala Gin Arg Tyr Glu Ala Ala 

560 565 570 

Ser Thr He Tyr Gly Pro His Thr Leu Ser Ala Tyr He Gin Leu 

575 580 585 

-DKp. .A,.5-> .Aor. I.a... A.l.o I.i.r, A.l.o A.l.o TV- A TV- 1 A I- A 

I ii<- ru 5 noK i^^u ma o ma i ic nia Tin nsji itu vai nia riou 

590 595 600 

Met Ser Ser Gly Pro Glu Pro Pro Phe Phe Lys Asn Leu He Ala 

605 610 615 

Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys His 

620 625 630 

Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val Gly 

635 640 645 

Glu Val Val Glu Val He Phe Val Gly Ala Asn Pro Lys Asn Ser 

650 655 660 

Ala Glu Asn Gin Thr His Gin Thr Phe Leu Ihr Val Glu Lys Tyr 

665 670 675 

Glu Asp Ser Val Ala Asp Trp Gin He Met Tyr Asn Asp Ala Ser 

680 685 690 

Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu Ser 

695 700 705 

Asn Ala Thr He Tyr Trp His lie Pro Asp Ihr Ala Tyr Pro Gly 

710 715 . . 720 

He Tyr Arg He Arg Tyr Phe Gly His Asn Arg Lys Gin Glu Leu 

725 730 735 
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Leu Lys Pro Ala Val lie Leu Ala Phe Glu Gly lie Ser Ser Pro 
740 745 750 

Phe Glu Val Val Thr Thr 
755 



<210> 14 
<211> 682 
<212> PRT 
<213> Mouse 



<400> 14 

Phe Ser Gly Tyr Tyr lie Gly Val Gly Arg Ala Asp Cys Thr Gly 
15 10 15 

Gin Val Ser Asp lie Asn Leu Met Gly Tyr Gly Lys Asn Gly Gin 

20 25 30 

Asn Ala Arg Gly Leu Leu Ihr Arg Leu Phe Ser Arg Ala Phe lie 

35 40 45 

Leu Ala Asp Pro Asp Gly Ser Asn Arg Met Ala Phe Val Ser Val 

50 55 60 

Glu Leu Cys Met He Ser Gin Arg Leu Arg Leu Glu Val Leu Lys 

65 70 75 

Arg Leu Glu Ser Lys Tyr Gly Ser Leu Tyr Arg Arg Asp Asn Val 

80 85 90 

lie Leu Ser Ala lie His Ihr His Ser Gly Pro Ala Gly Phe Phe 

95 100 105 

Gin Tyr Thr Leu Tyr lie Leu Ala Ser Glu Gly Phe Ser Asn Arg 
110 115 120 

Thr Phe Gin Tyr lie Val Ser Gly lie Met Lys Ser lie Asp lie 
125 . 130 135 

13/21 



wo 00/58448 ' PCT/JPOO/01802 

Ala His Thr Asn Leu Lys Pro Gly Lys He Phe lie Asn Lys Gly 

140 145 150 

Asn Val Ala Asn Val Gin He Asn Arg Ser Pro Ser Ser Tyr Leu 

155 160 165 

Leu Asn Pro Gin Ser Glu Arg Ala Arg Tyr Ser Ser Asn Thr Asp 

170 175 180 

Lys Glu Met Leu Val Leu Lys Leu Val Asp Leu Asn Gly Glu Asp 

185 190 195 

Leu Gly Leu He Ser Trp Phe Ala lie His Pro Val Ser Met Asn 

5D0 9CS 9,1.0 

Asn Ser Asn His Phe Val Asn Ser Asp Asn Met Gly Tyr Ala Ala 

215 220 225 

Tyr Leu Phe Glu Gin Glu Lys Asn Lys Gly Tyr Leu Pro Gly Gin 

230 235 240 

Gly Pro Phe Val Ala Gly Phe Ala Ser Ser Asn Leu Gly Asp Val 

245 250 255 

Ser Pro Asn He Leu Gly Pro His Cys Val Asn Thr Gly Glu Ser 

260 265 270 

Cys Asp Asn Asp Lys Ser Thr Cys Pro Asn Gly Gly Pro Ser Met 

275 280 285 

Cys Met Ala Ser Gly Pro Gly Gin Asp Met Phe Glu Ser Thr His 

290 295 300 

He He Gly Arg He He Tyr Gin Lys Ala Lys Glu Leu Tyr Ala 

305 310 315 

Ser Ala Ser Gin Glu Val Thr Gly Pro Val Leu Ala Ala His Gin 

320 325 330 

Trp Val Asn Met Thr Asp Val Ser Val Gin Leu Asn Ala Thr His 

335 340 345 

Thr Val Lys Thr Cys Lys Pro Ala Leu Gly Tyr Ser Phe Ala Ala 
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350 355 360 

Gly Thr lie Asp Gly Val Ser Gly Leu Asn He Thr Gin Gly Thr 

365 370 375 

Ihr Glu Gly Asp Pro Phe Trp Asp Ihr Leu Arg Asp Gin Leu Leu 

380 385 390 

Gly Lys Pro Ser Glu Glu He Val Glu Cys Gin Lys Pro Lys Pro 

395 400 405 

He Leu Leu His Ser Gly Glu Leu Thr He Pro His Pro Trp Gin 

410 415 420 

Pro AsD l i e Va l As.t) Val Gi n T ie Va.l Thr Va.l n.l.v Qor l.o... A.i,o 

425 430 435 

He Ala Ala He Pro Gly Glu Leu Thr Thr Met Ser Gly Arg Arg 

440 445 450 

Phe Arg Glu Ala He Lys Lys Glu Phe Ala Leu Tyr Gly Met Lys 

455 460 465 

Asp Met Thr Val Val He Ala Gly Leu Ser Asn Val Tyr Thr His 

470 475 480 

Tyr He Thr Thr Tyr Glu Glu Tyr Gin Ala Gin Arg Tyr Glu Ala 

485 490 495 

Ala Ser Thr He Tyr Gly Pro His Thr Leu Ser Ala Tyr He Gin 

500 505 510 

Leu Phe Arg Asp Leu Ala Lys Ala He Ala Thr Asp Thr Val Ala 

515 520 525 

Asn Met Ser Ser Gly Pro Glu Pro Pro Phe Phe Lys Asn Leu He 

530 535 540 

Ala Ser Leu He Pro Asn He Ala Asp Arg Ala Pro He Gly Lys 

545 550 555 

His Phe Gly Asp Val Leu Gin Pro Ala Lys Pro Glu Tyr Arg Val 

560 565 570 
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Cly Glu Val Val Glu Val He Phe Val Gly Ala Asn Pro Lys Asn 

575 580 585 

Ser Ala Glu Asn Gin Thr His Gin Ihr Phe Leu Thr Val Glu Lys 

590 595 600 

Tyr Glu Asp Ser Val Ala Asp Trp Gin He Met Tyr Asn Asp Ala 

605 610 615 

Ser Trp Glu Thr Arg Phe Tyr Trp His Lys Gly He Leu Gly Leu 

620 625 630 

Ser Asn Ala Hir He Tyr Trp His He Pro Asp Ihr Ala Tyr Pro 

635 640 Rd5 

Gly He Tyr Arg He Arg Tyr Phe Gly His Asn Arg Lys Gin Glu 

650 655 660 

Leu Leu Lys Pro Ala Val He Leu Ala Phe Glu Gly He Ser Ser 

665 670 675 

Pro Phe Glu Val Val Thr Thr 

680 



<210> 15 
<211> 2049 
<212> DNA 
<213> Mouse 



<400> 15 

ttcagtggct actacattgg cgttgggaga gcggattgca caggacaagt gtcagatatc 60 

aatttgatgg gctatggcaa aaatggccag aatgcacggg gtctcctcac caggctgttc 120 

agccgtgctt ttatcttggc ggatccagat gggtcaaatc gaatggcatt tgtgagcgtg 180 

gaactatgta tgatttccca acgactgagg ttggaggtcc tgaagagact agagagtaaa 240 

tatggctctc tgtatcgaag agacaatgtt atcctgagtg ccattcacac acactctggc 300 

ccagcagggt ttttccaata tacactctat atactcgcca gcgagggatt cagcaaccgg 360 
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acctttcagt acatagtctc tgggatcatg aagagcattg atatagctca cacaaatctt 420 
aaaccaggca aaatctttat caacaaagga aatgttgcta atgtgcagat caaccgaagc 480 
ccctcctctt accttctgaa tccacagtca gagagagcaa ggtattcttc aaacacagac 540 
aaggaaatgc tggtcttgaa actggtggat ttgaatggag aagacttggg tcttatcagc 600 
tggtttgcca tccaccccgt gagcatgaac aatagcaacc actttgtgaa tagtgacaat 660 
atgggctatg cggcttacct ttttgagcaa gaaaagaaca aaggctatct gcctggacag 720 
ggaccgtttg tagcaggGtt tgcttcatca aatctcggag acgtgtcacc caacattctt 780 
ggcccgcatt gtgtcaacac aggggagtct tgtgacaacg acaagagcac ctgtcccaac 840 
ggtgggccta gcatgtgcat ggccagcgga cctggacaag acatgtttga gagcacacac 900 
attataggac ggatcatcta tcagaaggcc -aaggagGtg.t at-gcGtct-gG GtCGcaggBg 860 
gtgaccggcc cagtgcttgc agctcaccag tgggtgaaca tgacagatgt gagcgtccag 1020 
ctcaatgcca cacacacagt gaagacgtgt aaacctgccc tgggctacag ttttgccgca 1080 
ggcacaattg atggagtttc gggcctcaat attacacagg gaactacgga aggggatcca 1140 
ttctgggaca ctcttcggga ccagctcttg ggaaaaccat ctgaagagat tgtagagtgt 1200 
cagaaaccca aaccaatcct gcttcacagt ggagagctga cgataccaca tccttggcaa 1260 
ccagatattg ttgatgttca gattgttacc gttgggtcct tggccatagc tgGtatccct 1320 
ggggaattaa caaccatgtc gggacgaaga tttcgtgagg caattaaaaa agaatttgca 1380 
ctttatggga tgaaggatat gaccgttgtt atcgcaggtc taagcaatgt ttatacacat 1440 
tacattacca catatgaaga ataccaggGt cagcggtacg aggcagcatc tacaatctat 1500 
ggaccacaca ccctgtctgc atacatccaa ctcttcagag accttgctaa ggcaattgct 1620 
acggacacag tagccaacat gagcagtggt cccgagcctc cattcttcaa aaatctaata 1620 
gcttcactta ttcctaatat tgcggataga gcaccaattg gcaaacattt tggggatgtc 1680 
ttgcagccag caaaacctga atacagagtg ggagaagtgg ttgaagttat atttgtaggc 1740 
gctaacccaa agaattcagc agagaaccag acccatcaaa ccttcctcac tgtggagaaa 1800 
tacgaggact ctgtagctga ctggcagata atgtataacg atgcctcctg ggagacgagg 1860 
ttttattggc acaaaggaat actgggtctg agcaatgcaa caatatactg gcatattcca 1920 
gatactgcct accctggaat ctacagaata agatattttg gacacaatcg gaagcaggaa 1980 
cttctgaaac ccgctgtcat actagcattt gaaggaattt cttctccttt tgaagttgtc 2040 
actacttag , 2049 
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<210> 16 
<211> 4835 
<212> DMA 
<213> Mouse 

<400> 16 

cctgcagcgg tgttctgaag agccgggcag aggatacaca agcatcccag caggcactct 60 
ggtttgcccg tgaacgatag atatgcgggg gtttgaatga gcagctgcag cagcgggttt 120 
gggtctgtac acatgagtgc tggtgtgctt agaggcatcg gg.tccctttc agctggagtt ISO 
gcagtacttg tgagtgccat atttggaaac acattgagaa atcagcctga gcaacctgca 240 
aggcacaagg cacaagattc tgcatggtta tttgctctcc caggaggtga acacttgttt 300 
tgattaacag agtcagggtt gagatgccca gttgttcctc atcttggctc agaagaagca 360 
cctaggaata aaagctctaa gctggtatta agtagaatgg gcttaaagtc cactacagga 420 
aacaacagct agtgacagaa atggcaaagc gaaccttctc caccttggag gcattcctca 480 
ttttccttct ggtaataatg acagtcatca cagtggccct tctcaccctc ttgtttgtta 540 
ccagtgggac cattgaaaac cacaaagatt caggaaatca ctggttttca accactctgg 600 
gctccacgac aacccagccc cctccaatta cacagactcc aaacttccct tcatttcgga 660 
acttcagtgg ctactacatt ggcgttggga gagcagattg cacaggacaa gtgtcagata 720 
tcaatttgat gggctatggc aaaaatggcc agaatgcacg gggtctcctc accaggctgt 780 
tcagccgtgc ttttatcttg gcggatccag atgggtcaaa tcgaatggca tttgtgagcg 840 
tggaactatg tatgatttcc caacgactga ggttggaggt cctgaagaga ctagagagta 900 
aatatggctc tctgtatcga agagacaatg ttatcctgag tgccattcac acacactctg 960 
gcccagcagg gtttttccaa tatacactct atatactcgc cagcgaggga ttcagcaacc 1020 
ggacctttca gtacatagtc tctgggatca tgaagagcat tgatatagct cacacaaatc 1080 
ttaaaccagg caaaatcttt atcaacaaag gaaatgttgc taatgtgcag atcaaccgaa 1140 
gcccctcctc ttaccttctg aatccacagt cagagagagc aaggtattct tcaaacacag 1200 
acaaggaaat gctggtcttg aaactggtgg atttgaatgg agaagacttg ggtcttatca 1260 
gctggtttgc catccacccc gtgagcatga.acaatagcaa ccactttgtg aatagtgaca 1320 
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atatgggcta tgcggcttac ctttttgagc aagaaaagaa caaaggctat ctgcctggac 1380 
agggaccgtt tgtagcaggc tttgcttcat caaatctcgg agacgtgtca cccaacattc 1440 
ttggcccgca ttgtgtcaac acaggggagt cttgtgacaa cgacaagagc acctgtccca 1500 
acggtgggcc tagcatgtgc atggccagcg gacctggaca agacatgttt gagagcacac 1560 
acattatagg acggatcatc tatcagaagg ccaaggagct gtatgcctct gcctcccagg 1620 
aggtgaccgg cccagtgctt gcagctcacc agtgggtgaa catgacagat gtgagcgtcc 1680 
agctcaatgc cacacacaca gtgaagacgt gtaaacctgc cctgggctac agttttgccg 1740 
caggcacaat tgatggagtt tcgggcctca atattacaca gggaactacg gaaggggatc 1800 
cattctggga cactcttcgg gaccagctct tgggaaaacc atctgaagag attgtagagt 1860 
gtcagaaacc caaaccaatc ctgcttcaca gtggagagct gacgatacca catccttggc 1920 
aaccagatat tgttgatgtt cagattgtta ccgttgggtc cttggccata gctgctatcc 1980 
ctggggaatt aacaaccatg tcgggacgaa gatttcgtga ggcaattaaa aaagaatttg 2040 
cactttatgg gatgaaggat atgaccgttg ttatcgcagg tctaagcaat gtttatacac 2100 
attacattac cacatatgaa gaataccagg ctcagcggta cgaggcagca tctacaatct 2160 
atggaccaca caccctgtct gcatacatcc aactcttcag agaccttgct aaggcaattg 2220 
ctacggacac agtagccaac atgagcagtg gtcccgagcc tccattcttc aaaaatctaa 2280 
tagcttcact tattcctaat attgcggata gagcaccaat tggcaaacat tttggggatg 2340 
tcttgcagcc agcaaaacct gaatacagag tgggagaagt ggttgaagtt atatttgtag 2400 
gcgctaaccc aaagaattca gcagagaacc agacccatca aaccttcctc actgtggaga 2460 
aatacgagga ctctgtagct gactggcaga taatgtataa cgatgcctcc tgggagacga 2520 
ggttttattg gcacaaagga atactgggtc tgagcaatgc aacaatatac tggcatattc 2580 
cagatactgc ctaccctgga atctacagaa taagatattt tggacacaat cggaagcagg 2640 
aacttctgaa acccgctgtc atactagcat ttgaaggaat ttcttctcct tttgaagttg 2700 
tcactactta gtgaaaagtt gacagatatt gaagaaaagc ttttctctgt gcacattata 2760 
gagtgaattc acacaaatgt gaactgccag tttaatttct gtaattgtct ctgtttgggg 2820 
gacaggtcat ttattgctaa tgggacagag gtatgtgttt gtgttgttgt atgattatga 2880 
gtatgcatgc taacaggaag agagagggag gagggaggga ggagggggag ggagggaaga 2940 
aaggagggag agagagagtg agagaatgag agagagagtg agagagaaag agttattagt 3000 
gagcaagaga atatgagaga agggccactg acaaccaaat accttgtgat ctttatccta 3060 
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aagcatgatt ttccttgaag ctctgtggtt gtttaagaga taattccctc taatatgaaa 3120 
tccctgaaat ataatgacag tatttgaaga tatgtgaata atgtttatcc tatttattta 3180 
tagacttact aaatgagaac actagagaac tttctagaag tcctctagaa tgatacttga 3240 
ttttacagag aggaaaagga gctttgattc tctttaggtt agaataaggt tagtatattt 3300 
ttccGtagtc atatttacaa aataccatgt aactttacta caaatatttg agcccagcta 3360 
aaatataccc agaaaattag cataccagtt ttgttttgtt ttattttgtt tttgcatcca 3420 
aacaagcata gtccttctga taagtcactt tagaatggat ctgcctggct cagggttatt 3480 
gttcatgctc agatcatttc cgcaattacc tccagagtcc aactatgcga atgtcacttg 3540 
cagtgctttg atttatgcct tgtattcctc aaagtgtcct tatcctgcta agtcacacct 3600 
ct.tcc.tccca gcatttactc taaatgattt t taatgtttt GgGGaatcaa a-tg-taGGtea 3660 
cattaGaaag ctttgGGttg aatgtagatt tttaaaacaa aagtgttaag gGtggaaatg 3720 
tagttatcaa agaggaagtt ttaaatgtat ctgttctttt atcagctaGt cGGtccGtca 3780 
tggctccctt gaatcactga atagttattt aaacccacat atccaatatg gtactcattG 3840 
ctgggtcttc acaattacag acatGatatc gaaatgattg ggctgacaat tGctttgaag 3900 
gacaaagtaa atatttaatg agaaatatag attGtggaga ggcatttgaa aatcacaaat 3960 
gttacgcctc catttcctgt tttccaggct gggtgttctg atttgggagg aaagcagccc 4020 
caaataattt ttaaatatga atctgaaaat aatgttttag aaattatgat ctcgacagtG 4080 
taattaatga gaattgtctg aaagtGctag ctgcatttaa aattatgtaa gttaactaaa 4140 
gccaattttt gaacGCcagt cataattgtg taggtaggta aaaagagcat tttaggagga 4200 
aaccgaactt catttcaaga ctgaatctgt tttaaaagaa caatagtggt aaggtaaatc 4260 
ttcatttatt tccctatggt ttaGctattt aaacatGgaa gattgaatGa aaaggcacGt 4320 
ggagcatatt ttggtaactG GatttGccaG ttggtagttc tatggatgGt aactgctgaa 4380 
gaataaactg atGgggattt tGaagggttg tgaaGatgtc tcctgatggg aataGCgtat 4440 
taagtataaa ggttGaaaat agttgatGtc aaaaGtatac aGaGacacac aatatatata 4500 
tatatacaca GacaGacatg taGacacaca GaGaGatgca GatacaGatg gtattgttta 4560 
aaatttattt ctcatgaGtt agaacaatat aaggattata caaggattGa tttGGGaGGa 4620 
tcattcctGc cagtgaagGt tttctGaaag tctgagtagg agtttctcct ttctcactgg 4680 
taactatccc acagtggcca ttacatcact agtaatGggt gtgcccagcc Gtgcatggaa 4740 
ataaatGaca gaaacataat ttGGcagtag acttagtctG ttcaagcGtg tgtgGttGta 4800 
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<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 
<400> 17 

gtttgagagc acacacatta tagg 24 

<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthesized oligonucleotide for primer 



<400> 18 



atattgaggc ccgaaactcc atca 



24 
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